Abstract
Introduction
The UHE Jaguari plant is located in the Jaguari River, with the right margin belonging to the municipality of Jacarei 49.9 m (CESP, 2013) . Figure 1 shows an aerial view of UHE Jaguari and its structures.
Structural deterioration and damages were observed in the plant in 1980, which were related to Alkali-Aggregate Reaction (AAR) occurrences. AAR is a chemical reaction in concrete between certain types of aggregates and hydroxyl and alkali ions, predominantly in the cement used in the reactive mixture and the result is the formation of products with hygroscopic and expansive characteristics located in the concrete mass. This product is popularly known as gel reaction.
The (Priszkulnik, 2005) .
According to Lu et al. (2006) , in addition to the alkali content in cement, high alkali levels are provided by aggregates, especially those rich in feldspar, thus in concrete structures susceptible to the occurrence of AAR, the alkali contribution from the reactive aggregates should be taken into consideration.
According to Fournier et al. (2005) Mehta and Monteiro (2008) According to Fournier and Bérubé (2000) (Bérubé et al., 2002 
Intense cracking
Virtually all of the concrete structures of UHE Jaguari display intense cracking. The object of this work is the slab in the water intake, which has map-type cracks, characteristic of ARR and cracks with larger openings. Figure 2 shows the overall cracking signs and also the discoloration points in the concrete. Figure 3 shows 10 mm crack openings, also located in the slab of the water intake, where the reinforced concrete is exposed and which exhibits reduced thickness due to its direct contact with weather conditions. The reinforced concrete usually ruptures due to the tensile stress induced by the opening of the cracks, but in this case, there was a loss of adhesion between the concrete and reinforcement.
Figura 2. Agrietamiento en la losa de la entrada de agua de la PH de Jaguari (a) Agrietamiento aleatorio, (b) Grietas centrales con fisuras aleatorias alrededor ............................................................................................................................................................................................................................................................................ .....
Possible presence of gel from AAR
Apart from the map-type cracking, the concrete exudes a white colored material from some of the cracks in the slab, believed to be the product of AAR. This material is under study. Figure 4 shows the exudation.
Cracks on the walls of the water intake plant
There are completely cracked walls and buttresses at the water intake plant. All faces show the same type of cracking. Figure  6 shows the location of these cracks and images of the triorthogonal meters installed in the slab.
As shown in figure 5, even the internal walls of the servomotor chamber show signs of cracking. This demonstrates that cracking due to AAR occurs throughout the thickness of the walls.

Materials and methods
Mapping of cracks in the slab
Mapping was performed in order to catalog the cracks in some places of the slab in the water intake of UHE Jaguari, this consisted in affixing a plastic film to a previously determined location, an area of about 1m²
, where the cracks located under the plastic were drawn on the concrete using a colored pen. In due time, the plastic will again be affixed in the same location, and using a different color pen, the changes that occurred in that specific area will be drawn from the first map, therefore the appearance of new cracks and the increase of the existing ones can be monitored. Figure 7 shows the place where this mapping was performed along the slab, and the location of the cracks around the pillars, which shows the sketch of the water intake plant. Figure 8 illustrates the mapping performed. 
Computational modeling of water intake
Modeling the geometry and external connection The modeling of the water intake structure used constant geometry data for the executive project carried out by a designer company, contracted by the owner in the 1960s. Figure 9 shows the final stage of construction.
In the computer program used, the geometry data input of the structure coincides with the finite element discretization. First, a 63m tower was created, using finite element CSQ -Constant Strain Quad, in other words, quadrangular elements with four nodes and linear interpolation for displacements. The tower is composed of internal and external walls, according to the structural design. Next, the six buttresses were made, and last, the slab was modeled, located at the top of the tower, measuring 10.5m x 11.5m. 
Modeling of expansions and processing
The simulation of the expansions due to ASR was done taking into consideration the thermal expansions caused by a hypothetical temperature of 10 degrees centigrade, corresponding to a deformation of 100x10 -6 . The deformation was imposed on the tower walls, the region of the structure that is immersed in the water reservoir, therefore considered more susceptible to ASR expansions. ................................................................................................................................................................................................................................................................................. Figure 12 
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